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ABSTRACT 



A communication device such as a mobile station (410) for 
a spread spectrum communication system includes a 
receiver (100) having an adaptive equalizer (104) which 
suppresses interference on a received spread ^>ectrum signal 
to produce an equalized signal (126). A jpilot channel 
demodulator (HO) demodulates the equalized signal to 
produce an estimate of the pilot channel (140). A summer 
(112) compares the pilot channel estimate and a predeter- 
mined data pattern to produce an error signal (124). AtrafBc 
channel demodulator (108) demodulates the equalized sig- 
nal to produce one or more traffic channels. 
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PROBLEM TO BE SOLVED: To provide the improved 
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'S:^U {ni) li. ii^li^SfeT-^^^^;^^;^ • / 
i> • 6 4 ^ ^/ :r (IS-95 

[ 0 0 4 9 J 
[^14] 

1 0 0 5 0 1 
mi 5] 



e(|r"c-i|2) 

[0 0 5 1 ] 
[mi 6 ] 

c=£:(rr'')"' E(R) = r-' 11, 

c = e(rr")"^e(r) =r"^ // 

[ 0 0 5 2 ] 

fl, = E{R,) = N A, f, . 

fx 1 = E(Ri) = NAifi 
[0 0 5 3] 



/:i;'iL, 0 (•) II. 1JDi5iy -r ;Cf^.?iJ {nil (^O ^ /t^ ffr T' 
tg^1^N^5:6 ..4 Ll^tf -S^ii^ l>> 7f^,fi^/t 



nmt^x^x^TL^^iv^ : 

I 0 0 5 4 ] 
[m 1 9 1 



SO 



(8) 



13 



1 



1 1 - 2 6 6 2 3 2 
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^^v^o Um^fcdbiC^ m^<Oi^^^^^ mM<:0'^t>^ 

f 



10 



{nil co*:^t^^ii?J^5t:-r-^^^^^^ : 

[ 0 0 5 5 ] 
['^2 0] 



V i 



[ 0 0 5 6 ] iilSO^^^fflV^X. MMSE^ •7-r1^* c 

^ : 
[ 0 0 5 7 ] 

m2 1 ] 

MSE, =i-^i^r-V/ 

[ 0 0 5 8] 
[^2 2] 



%-1 



SNR. = 



<t 5> ^^li^^ff p r t oo mid. fs^^^^f^-r- 

:::3t7-rifii. tS^^^^^^K (IS-OST'ffl I ^ ^ ^7 /l^ 

[ 0 0 5 9 ] m 1 'Vm^^^f)^(b^ :> ^;i>^r^^J 



^ m 1 <7:>m^.^mfi. is-95^W p ^/ bft-^^ffl 
MMSE^ ^ ^^if ^P^-r^t-iitt^*^ 

[ 0 0 6 0 ] M 2 com^f^^it. MMSE-r =2 ^ 1f ^ 

[ 0 0 6 1 ] ±fao^^.^^^, ^v- ^ y y >- 

[ 0 0 6 2] 
[^2 3] 



O : 

/' 



r = A+ 



Ar^Ai'+(l-5(A^-64))^ 



J 

[0 0 6 3 ] 
[3g:2 4 ] 

Y.^) f f * = 



A + aff, 



50 I 0 0 6 4 ] 



(9) 
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1^2 5 1 



ff =A + i8ff'' 



[^2 6] 

c = r-' 



6 6 



[ 0 0 6 5 I ±fB<7:)^^lc J: . : 

[ 0 0 6 6] 



7C 



= (A + 77ff")" NAj' 

[ 0 0 6 7 ] 
1^2 7 ] 



c=(A-77ff")" A^A^ 
= A I^A"^ f - A"^ f f " A-^ f j 



f"A-'f lA-^ f 



[0 0 6 8 J lEcO^-^ t 7t'ttMMSE"f tll^^'c^^ 

UT'^Oo -(^;t<i^>, sft^ici-r =1 y-r-t^^^'^-^^r-o z 
i: T\ =t ^ ^ if (C;^ < (t-§-s^s CO ^ ,v ;> . u 

^^^6o VT'h • '->'\^^^i'y^{z:t^mm^z.t:^^iBm^j 
( 0 0 6 9 J ^y-f If ;t o^ftf^ 1 0 0 



if^, p ^/ h • ^^^^A'^^v^rp^io J:U^iMl^;r 
:^j\^iy=.. • =1— K^I'J o :: i: 6o =2 

[0 0 7 0] H 2^-^03 LT. 4;:^0^iCJ:6§(tm<^^ 
2|IS^C^-J^7j^-t-o gftm2 0 0Ji, •t^>':7*^ 2 0 2, 
1 «:ftm{H]S^ 2 0 1 -feJ:C;^^2SftmtH]?S2 0 3 ^-{ii;^. 

0?^>t5^(CPp1 bX . 2 Oc:0MMSE'-f' T 'S* iit^ f 

[ 0 0 7 1 ] ^1 SftfatnifS 2 0 1 ,^ 1 iic-r - ^ 

-tf 2 0 4 , Ib 1 L- f 2 0 6, B 1 V^y -f 

• ^ -V^^ A miJS)^ 2 0 8, 1 ^-f a h • ^ ^y.^ 'l- 

1 



2 1 0, ,^l:ii.^^^2 1 2 io J: a^^ljf#^^ 
Z^^m-t^. "^mz. ,^2g:ftmtH]Ja2 0 3il. 

h ^< • ^ If 21s. 2 .'^-r c 



% 2 



• ^-\^^A'\%m^'i 2 0. 

f#^9^ 2 2 3 ^m^'i-^. 



^ 2 2 2 2 J: U'tfJ 
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;*l:i2 2 8 r^lci^x.Oo t^§:(tft-^li. ^^s^clrl 2 2 
[ 0 0 7 2] §:ft«tH]S^S 201^ Sftmdi^S 2 O 3 II. 
^ 2 0 2ii, S^t^l^fc^;z:t^:x^<:> b /vff-^^^ ,v 7":^ 

-^^m^oo 1 §ftm[Hi{^2 0 1 tc^Di^rii . m^^-<^ 

3 0 t . ^^ft-^ 2 3 4 ^^(t-r 6A:t/ 2 3 2 ^ ^^"T 
?^^^$yur. tti;^ 2 3 8 (C:|6V^T^S^{l:ft^ 2 3 6 ^ 

xic/^;^L.r. ^^fb(t-^2 3 6 ^tet$:»[^r^c h 
. ^^^./U'^IP^2 0 8 li. ^{b^i^. te^^ 

Oo mn^ 2 4 2n. 6 4^'y:/f£h:(Dmm^C^^'f-iy 

y^mni^r. m^m Vyy ^ v ^> • 

mtm'f—^\t.. %\'^m.^%2 \ 2\c^\^xm'^ 

<OB#r^/c:ttig^^^^, ^flJ^#S^2 1 3 lCJb'V^ril^/^*J 

^/Bjtts 2 2 8 tci^ ^ix^ , 
1 0 0 7 3 ] ^ 2§:ft^tHlJ^S 2 0 3 td^^'V^Xil. il^t^-f 
rii^'flf 2 1 4 Jt. i^^-T^y >'^$;}^;^c^^x-<^ h/u- 
\%^^m%'t^Xt^2 ^Oh. ^^ft-§-2 3 4 ^^ftr 

a A;':? 2 5 2 ir^'Wr^o Miir^-Y ^ If 2 i 4 li. 

h A-ft^co^/^^^qi^iJ br. fii;^? 2 5 8 t^ib'V^ 
T|{^^-(l:(t-§- 2 5 6 4';i;^gt-§o ^^2 i 6 

e^^m^f^r^o ■m\^\Bm^i%2 0 \ }im2^\%m 

[h]&S2 0 3 {CJ:oTfflv^e>-^Loif£tS:> — '>->-^'^ii. fM-^ 

^ a ft M 0 ^ ^ ^ s ttii ^ ;6 - ^ m ^ ^ § m r ^ T\ 

{ 1 . ^/z: i^: > f 1 ^ 31 Win c ^ 'ie o ts -c- o o 

[ 0 0 7 4 ] Vyy^iy>' f?--V^^A'tIfjgtl 2 1 8 
fii^'i,B^-r 60 h r ^ • ^ -\ %A-m%^\-t. t^x 

r^t' -v .^^^2 6 0 y ^S\%^ 2 6 2 ^ ^fii;t 60 f?"--^ 

.^^^^ 2 6 0 \t . @ ^'^'O h :y * =^ -V-t^ A Cl^^ L Tii 

tS}/^^.:r • K ^.i" iM ffl f o c > (c i: . 

^/tf^ r*'^ Oo tD^-tf 2 6 2 ?1 . 6 4-?^ - r^^^^ >J 
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Oo ^iIlf§X"v^i±, 2>i54t^^2 2 2(C^*l^THff^ 

'^B#r^fc(t.@.^^,fi., wmmm 2 2 3 

[0 0 7 5] Ib 1 gft«0&S 2 0 1 a h - 

A' If 111:1 2 1 0 i: . m 2^itm\B]m 203 ^.-^-r ^ -y 

h • ^^V^t> A'lIPtI 2 2 0 t aft ^ 2 0 0 CO 2 OoQ 

m}Z^'< ^y ^f<o-^mm^^'rjtii^:>\zmm^^%^. # s ft 

60 -''^-r c2 y V . 5^-v-tyMIfil^ 2 1 o\t. ^y^-:^^ y 

-^^ 2 ^ 4 hn%^2 ^ % t^mTi^^o V iz-r 2 6 

ti^yW CI b(f ^2 7 2^^;ifei-^o P]^tC, mP:^ 
2 2 011. 'fy^-^l^yy2 6Stm'^^ 2 7 0 t'^ilmK. 

2 7 0 ^^r':^]P^^^^. a :y h 2 7 4 

[ 0 0 7 6] IliJ^^i^^ll^s^^'J^cio%^•r^l. m^mm^B] 

cozi — yrx^^o . -t^xmmi xh^. r-jxii, IS-95 

30 2 ^ ^ }lM%^2 1 on.. 6 4 

[ O 0 7 7 ] m 1 Sma^^S 2 0 1 ;0-P>^O|^fi^/^^ a 
y Y\%^2 1 2}i. %2^mmMl%2 0Zt-^-:><^^m.i^ 
y^-^r n Vm%2 7 4 tt-^f^^ 2 2 4 \^x^m.^^z 

-^^^ 2 2 4 ^. 2-^comm7^^''"< ^ y Vm^^M 
^L-T, ^(^;1^^^^',1iD^:^ 2 2 6 iCir^Oo :tJn^ti2 2 6 

g^^ft^ 2 3 4 ^'ff^/^Jo-Too m 2 tcioi^Tli. Bfr^^T"' 

40 -<X 1 -C 6o l^^fa ^ 2 3 4 i± . igiT^-r ^ y -< -^f 2 0 
4 iiMJ^^-f' ^■7'-r-tJ^'2 1 4 cO'fS].-:^lCi^tbit§^ 
[ 0 0 7 8 ] If 2*:^:'^tfef^'j(c:joV^TIl. 2 OoCjiMi^T-f ^ 

(C-fc'l ll-S^f^igft: (joint adaptation) t ti^-^^o 

ili^T^ic.^ . 2o.'r.-r ^y ^ffS-^f^^Xxfr^ikx^^h- 
m'^^l'^^. 1 '-r^^ff t?ii-r-ii. -r =3 r -r -tf f^^c^'!^'t'i;^^" 

,-^:,.r P .V h|!^r{)i^.^^iil h ^ y ,i y !? • ^ -t-'l- '-^^ 
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It. Ao, Boit^'^^-f ° -y hmm>^m\^. Ai, Bi^-^&^<rjh 
[ 0 0 7 9 1 m^^f^\t^ ^> h-^<D\%'^\t ^ 

Oo '<^y'<-^f^'^m^jMXhizX\.^^jt<Xh. T^'r^ 
li. St{!J^?tliir:J' h ^ :7 ^ • f^-v^<yU'Ji(c;DD 

[0 0 8 0] yy V ' ^^>'}^^:^y(Di^^\z. S:fB^20 

^ i/x-r AF^o^^^ co-fe/u-^oir ^ }fy^^^m 
-rh'-^mmx^r>xh^^^o rnil. 7j?:;^f^y:7 b . 

[ 0 0 8 1 J gmm2 0 0 1 h^^ft^ 

?rM^t:^ (l:L., :^ i ^^{bft-^ 2 3 6 io J; u^S 2^5^ 
fbft-^ 2 5 6 ^^/^fe-Too S:mm2 0 0 11^ 6(1, -^1 
^&mit{t^2 Z Of)-(^mi Vyy >( - ^-v^wi-^. 
^ 2^ife^fl:ft-^2 56?!>-6^2h^>'^^/:J' • ^-V^t^/l- 
I'lSPrOo ^mc. Sftm2 0 0ll. -^1 

T^"".^ t Lx^f^m2 2 sT^^r^o 

Vjvm^t%2\tm:^'<'y V MB^t^-^ism.Wi<rj 

^\tm.f)-mf:^'^^< ^ y ^< ^^-t ^ ^ h'S^< tosmmt 
yT^h- '^>- K^i-yic^t>o*f-a'i±, Sftm2ooiii>o 

-emb^oT'i'^^ yft-^^ii^mr oi^ftfs^ ^y :7 h • 
K.:=.fy (cA5o «:mm2oo?±. B 1 iMir>-r ^i^r-r 
m 1 -ti: .^^ . 2 iiir^-r =^ ^ -r -^f ^i- 2 :> \c 

I'J*:^ ^X ihiix\.-^j:K^-\^-y 9':o 1 0'.^ft^a°D Slt^fil 
,0^ . -r =3 - .r S'l ^X ibiLfc >^ 'TAt ^o^D .ett^ 
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10 0 8 3 ) msn. ^mmi^cxo^mm<o'm3mmif^] 
^^TT^-To sfti^3ooii. •*^>y^ 3 0 2, mi^itm 
[HISS 3 0 1 i^jiu^m2S:mm^^^z o s^m^^o 
mmic:^\.^x\±. sm«ii, 2o<:oiffi f-7>>'-^'^s 

fciiStili^r^oy y h • /^y K;t yttmtcfe^^5ii)^ic 
JO ^^^Oo 

[0 0 8 4] m 1 ^mm[Hil^§3 0 1 it. Si rr^y 
-rif 3 0 4 , ^1 y'y^ :^*3 0 6 , ,1^ 1 h ^ y ^ :y 

• ^^^^/1-«P:^3 0 8. S 1 n2 b • ^^^./V- 

mpti3 1 0, mim^m-^^±m3 i 2, -niig^s^ 

^3 14, mn^S 1 6, ft-^^i^^fct: (SNR) tf^tl 
3 18, {g^Sff^fl3 2 0, ,tlJt#^^3 2 2ib^J:0^.flJ^# 
^^3 2 4 ^^K.^o mmiC. m 2Sft#[E]E^S3 0 3 
li. M2iSj^:vY=i^-r-r3 3 4, m2-7^xyi/i/^*3 3 
6, '^2b^y^^/^ • 5^^^^A'mPti3 3 8, ^2^^ 
i'tf' ^ P ^/ K • ^^^^y^miiti3 4 0, |g2^^ft^^:i^ 
3 4 2, ■S2ii^g^3 4 4, ^)D^:^3 4 6, SNRffS 
:|§3 4 8, m^m-M^3 5 0, .flj^#^^3 5 2ioJ:r/flJ 

it-r^fzib^cmKimx 6^^6o 
[0 0 8 5] sftmiHisss 0 1 i:g:mm[H]ss3 0 3 

1 co^mm. root f^^ici^f^r B i ^ 
mm[H]fS3 0 1 iciov^rii. f-y-y^^ 3 0 2d^ gft^ 

n/ctem^''^:^ h/^^t-§-$r1^>'y*'y^-iiS^c^l^r^SS'J<^ 

<omm^x^-z>x. titK.it^yy'i^m<^im, 2f§, 

3 6 4 ^-Sftr 3 6 2 <t ^m^^o J^i^^-f y -f 

if3 0 4i±. ^my^'<^ V A'\t^ }ioj^»^nm\^x . 

3 6 8 (ciol^■cli^^^l:^t-^3 6 e ^-^/sfel-^o 
yu'-/.r3 0 6 11. m'^<^iit^r>—'y> yAcm^\^x. 
t^^fbm-^ 3 6 6 ^^mmw^-r^o vyy -i y-y - ^-v 

-:t>AltPti 3 0 8 II, mit^lh. \±^M^^^^hzf^\B^^ 

■ >' (^-ti^ffi^- :i;?^c-^ Oo b y y 5/ • ^ 

-V^wl"ltff?ltl3 0 S\t. ::'.^*3 7 0 t:?)D^tl3 

7 2 <!: $ri*i;t6o 7=":^^^ y 3 7 Oil. g&ti'^o H^y 
'< y -> • ^ L-Cil^^<c A • K^- 

tf 3 7 2(1, \%-^^\Z'^\^X\t(^ yr^^^yi^rmmV^ 

|fi|-^--5^ 11 . ,^1:11.^^^3 1 4 (Ciol ^Tm^c^B#F^/:i 
5^ HMT^^iL. m\%^m3 2 2.^oJ: a^fljf#^^ 3 2 4 iC.t^^ 
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[ 0 0 8 6 ] ^'"--r c3 h . ^-V^^A'itfJSI:^ 3 1 Oil. x 
j< U' ^/ 3 0 6 io' J: a^il^£^-< =1 -r if 3 0 4 

3 1 0/±, -r:^ y^t' :y'X3 7 4 J: (/^O^tl 3 7 6 ^-^i 

i^mi^^U D :y hft^3 7 7 ^^/^fe-f-^o ^D^ 
tl3 1 6 tCib^V^X. ^m'm^^-f D :y hft^3 7 7 li , y< 

(om'm(Oy'^ — -^ • ttfe^^ixoo MiP^ft 

-^^^^^3 1 ;!JD^^3 7 S^^mU^^S 7 9^ 

{(S;t^o ;tJD^t5 3 7 8 11. y'':^y'U'yr3 7 4:^-^^^ 

-Tor ^'^xt 6o ;bn^t5 3 7 8 (ou^ijit. Mi^^z 7 
9 i^iov^r . /^-r a y v\t'^<^'t-^x 1 1?:"^— ^ • iy— 

[ 0 0 8 7 ] m2S.itm\B\^3 0 3 ^«6^i::f^^ic 

mifi-^. mit^'< ^y^^fs 3 4n. ^^(t-§-3 8 4ic 

itit'^Z 8 6 ^r^liJo'r^c 7"^^ U- :y 3 3 6 l± . ^Ff^ 

'>->'^t-in^^br . ^^ft(t-§-3 8 6 

^^m-r^o Vyy^y^ * ^^:^./Mi:Pt5 3 3 S\t. 

:ru- ^/ ^^^3 9 0 t ^iD^tis 9 2 <^ ^{fix. r^^e> 
li'^ 1 ^ft^[Hl£S3 0 1 co7"';^:^u— /-rs 7 o^oJ:ai;DD 

^fl3 7 2 <Jr f^^tCiif^-r^o ^'^mP h7:7^ ::/^ — > 
>'^^A'f)'^m 2ii.%tt^^ 3 4 4 (Cii^ Bff^^OP^r^il,^ 

^nr. .^ij^#^^3 5 2ioi:0^.fiJy#^^3 5 4(c:3l^e>,H 
6o -^^-r D h- . f^-v:t-A-1If;gtl 3 4 Oli. r'^^^rT^U- 
y 3 9 4 *D J: 0^:?]DStl 3 9 6 ^ m ^ r^U- 3 

9 4 iBj:a^^D^^3 9 6 \t. ^i^ti7£/--r h \t^- 3 9 

7^^;5fe-r^o .tJD^t^s 4 6(::.^oV^r. ^^li^-'^^-r - 

hft'§-3 9 7?1, /^-r n .y hfa^^Z^-r-^-Cf^^Si 1 '-^-T^'-' 

. — >'''^4^i:^oHff'i£^-^':J7=' — • > — > ^-^^ 
^i^Oo 2|^^ft^'^-^.^3 4 2 \t. .tiQ^lrls 9 8^0 
J:a\t]0^fi 3 9 9 iM/Sx.6o -tiD^ti3 9 8 (1. tr'.-^T^L- 

^'-^-'fi:E^^^^mi$ .h -r 6 r_ >: ^ Oo tJD^^ 3 9 8 '.O 
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[0 0 8 8 ] f)-< L-C. gfS^S 0 Oil, iijnr^-f n^^.r 

?^c*iity^LT. mm^j:^f^%^^WcW-'r^:-tf)'^x 

# o<i: ^tc L^^.^^t^^^^?'c^ b^c^u^ SNRffS^s i 8» 3 

20, 3 5 0*1. ^§i{tm\^mcomm^^'^m%m^^.f^ 

/o^T-fe^c [EI 2^c.^^^i^^'^[^ilJ;r^^^m'^^P^ 

ly^J^ • 5=-^^^^^^'f'i/i)^^U< ^^^1/^:^-^*1. Ac, Ai, Bo, 

^i^m^^xm7f^^kv^mmilEi)->Z^^k ^-J^Oo r tot 

Ao, BoJl 2o^7:»i?:?':^=^^7:)y^^ a y vmm^^i.. 
Ai, Blil h ^ iy • ^^^^/l-lgft)I^^-ro m^<D^ 

-^wWC-^J^^^^^^yZfWt^e 4^yycoi^^Xh K> . 

20 ^\Cfii^^ ^iJ#f^iE;i)N n y Y - =^^%j\^^X.U^Y 
yy^y^ • ^^^^/i^t^S^St-ov^TtT^p^^o M^t^-r 
^y-^^n. 5"iy :^^S^^tt^coS^^^^l::ioV^■cH*ft- 
6 :Lht-xi 

[0 0 8 9 ] §:ft«3 oo$rfflv^^y:7h •y^>'K;t:7 
II. H 2(^gft^2 0 0^ffii^6 y:7 h • K;t:7^ 

tCit;5S;$i^. fliSUCJ-Y ^^-f ifoM/^^^^fc^lcffiv^tbn- 
^o 

[ 0 0 9 0] 111411. ^^Pj^^^;^ffl-r6Z 1: cT^X't ^tt 
30 tfe:^^:^ h ^l-iiit:^:^ -7^^ 4 0 O ^^-f^o ilffi^^T^^ 
4 0 011. gtiti^4 0 2:Jb^J:t/gt&^4 O 4 ^^t^S^ 

'm^^.^^^^-'4o^\cm-^\z.m^^\x^. m{%'^^y^y- 

ji.4 0 oil. IS-QSiC^l^^bTEbi-^-reiryi-^^fSi^.-^ 
xju. 5^'Jco^^(:^ir/i-^:^fc?l^t^)ii(t'>x t^ju, 

r?^-^!.-;:^ . CZ— - — • .X X A ^ fc fl ftli 

[0 0 9 1 ] -^gtiti^ll. h ^ > > — .''^^;cfl. 
tb/f 4 1 O i:"^^>tb b ^ >■> — ^^-h^^^MW-B.^ (R 
F) ilft^'fT 9 J: 9tilfe^iL^o t^oT. #gtiii^fl. 
Stt[i^4 0 2^7:>^ftj^4 1 2^* J: a^^tlii^4 0 4 '.^^m 
«4 1 4 t'^gffat , Sttli^4 0 2<rjm\%m.4 l 6 

ib"j:a^Si{ii^4 0 4 o^^m ^4 1 B^^}l^Ty^^\%m.h^m 
;tOo ^iJ^ftmil. :^ 1 m-^^oi:CK',^2ft^^-^ti't/fcm 
.7 h /Ma-§-^'3^ft-^6o ^^ift^ii, ^•S'&^(c:^2 
m ^tC.^t Lr[i:35:t-o. Slfl^li. tz.hf^\t. IS-95 
^g^O-'^-r a h . ^ -V .t^ ^1. X:tr, , m2 ff-^il 1 oJi:i 
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I 0 0 9 2 1 $>Sib^4 1 Oli. T-^H:/. r'aV'h -jc 
>-K4 2 0, ^ftm4 2 4, ii^ft^4 2 6, ^J'i^fB4 2 
8 jb'J:C;^^"if • -r :7_-c-J< 4 3 0 ^(ig;tOo T-:^ 
a-y • ya >'h ' K4 2 0 (1. ^ffi^^-^ri' hyi-ft# 

. a >- h . K4 2 0 ^ (bt-T-t- D ^-^iP 

mm%4 2 s{cm^o gftm4 2 4 li. tii-^ l< ^ 
ftmi 0 0 (mi ) , §ff«2 00 (112) ^ftn^m 
^3 0 0 (MS) t i^xmm^i^^. mm^4 2 sn. 
^mm4 1 ot^m^^m 4 0 2^^i^m^m4 0 4 t<^y 

'Yif(?5Wij^^^tj>^ii)^4 1 ocomif^i^'tmrn't^o 

4 3 0 t(om^hMm-r^. - ^ y :x: — 

cto^-r-f :^ D :7;r >':6^^^l^^o SJlii^<^ 1 o/^t'oiS 

4 2 0 (cj: M^i^^^T, mmmmm::^^^^xmm^ri 

( 0 0 9 31 V-;:i-/c^oiS(ti^Xx^tCib%^-C ^Sft 
[ 0 0 9 4] aiA^f^F-^(L$rffiV^^IS-95?^cC<^'c0.f^-^jb 

> . :3— K\ BCH=J-' K/ce^^'tCilffl-f'O Z t f)'^X^ 5o 
[ 0 0 9 5 1 i^^it^jii^ 0 > '^zrJ.[C^\.-xmiti:B:< 

— 5 ^if ir'^TT;^ ^y-^C^ft^tiid fr.it. ms 5 6 
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^■it^XLf^=^—-y^cm l^X . t!^mptfcl,:^?ib^ J: l t7::'tU 

;^ ^1 r ^ ft tt o^i fS] :^ * r ^ ^ - 

ifii [ 0 0 9 6 1 lil 5 ii. ^^m^cx^^mmo 0 o(oy'a 
y :>mx^^o ^mm^ 0 oit. ^mmi 0 0 mi ) 
^xif^§:mm3 0 0 im3) tmm^::mm^^-h. rix^ 
<^^mmtmmicmi'f'r^. gftmsooii. -^r^-yy 

5 0 2, iSft^-f =1 ^"f 5 O 4 , ^;^7°U^/^^5 0 6, 
h ^ • ^-Y^^/l^tllltiS 0 8, ^^-f a y h ' ^ 

-r^^J\-mm^5 1 0, ^^ft-^^^^5 1 2, ft-§->Pt^ 
l^fct (SNR) m^^5 1 4 io J: O^-g-iStl 5 1 e^ifix. 

(0 0 9 7 1 d 5 tc^^v^Xil. hyy^y^p • 

mt \^xm^^iv. smcomumn (2) sNRm5£fiii: l. 

xm^^^^. gftms 0 ocoai;^7(i. (3) M^n^i 

[ 0 0 9 8 1 He it. m 5 (T^-gft^ 5 0 0 <b i^i^i ur^ 
v-^^^or-^^ t-';5^ — t-^- -^=3 — ^*5 2 o^^-To t^' 
^ — t- • 7=':3-;5^*5 2 0 li. gftffiS 0 0;^>^(bS^{1-tt 

U/i:>'>'>-^^A'^t^ft^S:ft-r^o [ii7lt. [glscogfta 
J^? 5 0 0 i: ^^etc^i^o r i: cOT-J ^XK) —^&^^j:y^^ — 

r5 3 o^TT^-r. aiA^?^-^ft;^:<^t7:)^-^{t^f^^)^>. 
m±^tiit^4^^mm^.^m^mi-^>^:^y'j-\icm\^x 

it. m? {CTjk^iv^ji ^{-^ llSUlc, 

7^=::-^*5 3 0 (Cff-^-^^^ tt^t^fil^tf ^-f -5 - ^ 

[ 0 0 9 9 ] 1 oo-r =^ ^ if /ei^^-t?;5' ^ tcgij ^x tb 
-S';iSttdtl.:^?^'ft-^ft:-ro7i>-. ^boiMi. Sftmil^^^^i^tft 

-rx^ci^^mt^n^^itcom^mc^ ^ot^mt^kvti 

1 <b iciig ^iiAci^o H 3 co«:ft ^ 3 0 0 

f±i,:^?ii. Ig] 5 ^of^'^ —'/'^o 2 Q/ceir'^ot'-i'" t'' • ^rn-^ 

[ 0 1 0 0 1 ifi^, /^-r c h • > > t • > 

^^^^^f ^ .^n/tc Z<rj^ ''jfAiy^'^ UCO\ ^[C. FRAM 
ES^— K2 >j hmthV^tn.m'^^WM\t'^^—yd x (UTMS: 
5^7 Utiiveisal Mobile Tel econiiniiii icat i oiis Service) iC^t 
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-6 r A' y r t^'^.t- ^ « ig^t; -)o il: fi^ IE L vt 

Ib-^cCl iSJ^^-r :3 ^ if ^ liX (b^T) ^i^icii^f 

mw.mt^^i^^'r^. m 8 tc.i^^n^m 1 t^3Mtf^^ii. 

0 0:7^0 :y ^HT^^o §(tM6 0 0(1. I?-^:^"^ 6 0 
2, ilJ^^-Y =3 ^-fif 6 0 4 , -7^;^ :y ^^^6 0 6 , 

i/r^- • ^^^^yu-^f^z^e 0 8, ^^-^nyV'^^^. 
j\^'<i.m^^ 1 0ib^J:O^^^gft^^^tl6 1 2^iex.^o 

^f^mz.^ ^ftme 0 0 tcfi. ^ p^icx^r ^/^e i 4 ib^ 
^^6 16 -^^-f n y v - iyi^Tf./u 

t , ^^-r ^^^6 1 6 /^^r^ Cr , y^-Y D :y h . i/V^J-CA-td 

i^^^ur-r =2 if 6 0 4 co^fh^^fgtct-oo 7=^---^^ 

."^-r ^/^6 1 4 ;6^r^ ^ft^6 0 0;^)Mb|f^mp-7='--c^ 
[0102] ^9 tC^^^^M 2 ^O^ltR^ll. ^^-f o :y 

<omcommm^m^'^:itx^^^ ^9il. 

oSm «7 0 O^^ya Sftm 7 0 0(l. 

•t^>':7"^ 7 0 2, jli^r^-r ^i^-f if 7 0 4, y^-r G ^/ h . 
X X iTU' ^/ 7 0 6 , h ^ :7 -r :> • 7^^^ :^ ;^ 7 0 
8 , hyy^y^' ^ -V-t^/l^lSPts 710, ^^-f a -y h 

• ^-v:^/i-mpiti7 1 2^xrjm^m'^'m±^7 i 4^ 

^^^^6l!^1tP^''r ^^^-Tif 7 1 6 ^J:U^.--y yy ^frA% 

7 1 8 ib' J: O^ii,^ 7 2 0 6c 
[0 103] ll9(Cio*l^T, Cint <x)^-^^''^. r^^MP^ 

7 1 8 r^ClT^^ — 'j^ • > > >1^^/l•^-/^ r -r 1 > /j^e^ 



(H) ^#r-^^ 1 1 - 2 6 6 2 3 2 
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'-<X<Oy='—c^ • ^^->-HA'^ fIp-r 6 Z t Co -r 

^ 7 2 2 io J: TKX ^/ 5^ 7 2 4 gft^ 7 0 0 fj^ (b 

10 [0104] LiMTSTA y r ^ ^ i^-ty^h coyc^\ci^\.^x 

— ^ • 5^-V^-/i/_b^O-^^'f p ;y h • h(C;tJD;irMV^ 

w'='^.rif^il]^:i-6:ii;b^-c-^6o 
[0105] IDiotc, -r ^y'<^(Dmjt^^'ii- y 1 oco 
i'^? :^mt-^^iz^, HiOJt. 4^^0^tcj:6Sfta8 o 0 
<^:7"'d ^/ g|-C-^6o Sft«8 0 0fl, i^V:7"^8 0 
2, M^t^-r ^-fif 8 0 4 :Jo J;U^ h ^ . 
/HIPt5 8 0 8^ii;t6o :y:;7 - ^-r^^AiitC 

• iy^-mjUt-^^T^ y^B \ Ot-m C 

m%m'f—-^^^\tmsoo(D\^^}::\^xmm'r 
^^-rif 8 0 4 ^'i^j^r.-r^^^ft-^^-^^-f-^fc 

^ilfs-§-^^tl8 3 4;i^^W P ^/ h * v'>'7^^A, 

-§-$r§:mr6o p 5/ h • ^^^^A^p^S 1 2;i)^ 

ib-v^Xii. W^tm^^-^ ^ y V ' i/VTfv/u-ii, it^fsS 1 

6o ^'^-rp ^/ h * i^^i-'^^A't-^l^^^h . y-f y^S 1 
6;6^f^1C6o miSTji-yr • i^:^ f^^dib^^Xfi. f^^ 

X ^^l^^^i^r. -^^^/t^^tciM^t^-r ^-r if 8 o 

4 t^ai.tJ:^^ii:^6^iC. — X bmi^^s 1 8 t 

■,ll2fl]^/^ — MgPttffS 2 0{cm^hlh. y^'^-^^V y^' 
8 O 6 ilii[H]^iL^, -^^f^^.'^"j^ hfi, i^ft0#{Cir^ 

,^Sti8 2 4 («lib%^T. f^.^^^^^A<:^^ftltC JloTi-f 
#cfb^H6o b;^>^#ti'r6i: y -f y^S 

2 8/^^r^i:-6o -H^/B^cti 8 3 2*1. —ik^^rj-^xmrn-'"^ 

-y h^-tm^^. -^f^^ 8 3 0 1 cr.;tam^' ' ^-r P ;v h 

6t Wll^ft^.'^—X K'.O 1 o/;^T^l^-r 6 -'^"r -5^8 3 6 
fj^r^ i: . Mj;t:-r ^ y -If 8 0 4 ill^^ft^t:. f-t;"^ L. T jM 
50 ,(^^-^60 



(16) 



^mW- 1 1 - 2 6 6 2 3 2 
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[0106] ;5>< LT . HI 1 0 tCioV ^xn. -f ^ y "^f 
[0 10 7] ±fS;o^bB^6;ii-^c^ J: 9tc. 

[0 10 8] Bii::. :^^mitu-^^mm^^t'<^m'^ 
[0 1 0 9 ] m2ic. mft^-< ^y-^^f^m^-^^tx. 

mt<Dyyh'^^> Yz^y^Kz.'h^^r-^^^ t-l'J 
^^j:y ^ y:^^<vmtm^x±'^\,-^ rztx.it. m^^^^co 

XoL^^S^^ ^^^6:7.< >':ffn^'^. ^i^-PI ^ ^dtf-mft^r 6 
i , ^ ^ O 5 , 1 O io^ J: 2 0 MHz'7::> iy X x ^ , 
■t:-J^■r^t^ 1 6, 3 2^"J:a^6 4 (Oi-^-^-y ^< >yf^ti:^^^ 



(15) WmW- 1 1 - 2 6 6 2 3 2 
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f^lEi^^fgr-fe^o lil 2ii?i:u^[l 3 ^-^Smm 

7^ [lEIS^^m^cfl^iPJ] 

mi\ :^mm^cx.^^\tm(^m\-mmm^jy'^ y^m 
[^2] ^^m\c^^^\tm(^m2nmmcoy'cL y 

[113] ^^PJtcJ:^§:mmco^3^^9^iJ^^:/a 

X^ 'So 
So 

im5] ^^m^^x^^mmcoy'^ y :>m'kyT^'r. 

20 [^6] H 5co§:^ta^^^^br^v-^i^^ t^'^-e' • 

[117] [i] 5 COgfg^ 5 0 0 i: ^lil bTffll^ r3^^^7"'r:f 

[US] ;^^^B^t^J:5Sftm<^:/p ^'^UT^^o 

[119] ^^mcx.^^\%m<^-f ^ y ^mx^^. 
[n 1 0 ] ^^m^^^'^\%m.<^'f^ y^ymx-^^^ 

1 0 0 

10 2 •^yyy 
30 1 0 4 Mft^-r ^ ^-r if' 

106, 130, 136 y^:^y\^yy 

108 vyy >( y^ ' =^^^-j\-'i&m^ 

1 1 0 D :y h . ^-V^^/l-lgPts 

112, 132, 138 

114, 118, 120 A.t? 

116, 122 tb;^? 

124 mmt^- 

1 2 6 «-^{t:ft-§- 
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(17) 



li^mW- 1 1 - 2 6 6 2 3 2 



[m 5 I 



502 



500 
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[m 1 0 1 
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800 
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822 RU 
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(18) 



!^m-^ 1 1 - 2 6 6 2 3 2 



• h y " h2509 

T> y :f7-^^m'< y y -j-ht— y >- k 

/-^-fy, -i-^^^— 307, :7 7' . 
a—y . K2740 



